PATENT SPECIFICATION 



c»> 1311086 



5© DRAWINGS ATTACHED 

Q0 (21) Application No. 43752/69 (22) Filed 4 Sept. 1969 
(23) Complete Specification filed 18 Sept. 1970 
(44) Complete Spedficaiian published 21 March 1973 

(51) Inicemationsaa CjBa'ssEficansootti! B65D 47/06, 47/18, 5/32 //B05B 
7/04 

(52) Index at acceptance; 
BSD 12 1A1 1A2A 1B1 1FX 4A 4B 7P1 7PY 
B2F 2S 2X 5D5C2A 

(72) Inventors HERBERT ASHLEY ATKINS and RONALD MINNS 

(54) IMPROVEMENTS IN OR RELATING TO BOTTLES 



CO 




(71) We, BEECHAM GROUP 
LIMITED, a British Company, of Beecham 
House, Great West Road, Brentford, Middle- 
sex, do hereby declare die invention, for which 
5 we pray thai a patent may be granted to us, 
and the method by which k is to be performed, 
to be particularly described in and by the fol- 
lowing statement : — 

This invention concerns flexible bottles 
10 which are intended to contain a liquid and 
which produce a spray of the liquid when 
squeezed. Such bottles are commonly used to 
contain toiletry liquids such as deodorants, 
since Lt is often convenient to apply these 
15 liquids in 'the form of a fine rnist or spray. 

More particularly., this invention relates to 
squeeze botdes ox the land whiah are adapted 
. to contain a liquid in a liquid region and a 
gas in a gas region and which are operated 
20 by squeezing the bo'tde to produce an increase 
in gas (pressure 'in the gas region v/hich causes 
liquid to be forced from the liquid region 
through a pipe to a mixing zone, and simulta- 
neously causes gas to be forced through a gas 
25 passage to the said mixing zone, and causes 
die thus produced mixture of gas and liquid 
to be forced from said mixing zone through 
. a spray orifice in die bottle, the liquid there- 
by emerging in the form of a spray. 
30 In bottles of this kind which have been in 
use in the past, a nozzle having the orifice 
formed therein has been feed in the neck of 
the bottle, or has been formed integrally with 
the neck. The mixing zone has been located 
35 adjacent to the orifice in the nozzle and the 
gas passage has been in the form of one or 
more small gas vents linking the mixing zoiie 
and the gas region. The separate gas and liquid 
regions have been provided by the simple 
40 expedient of only partially filling the battle, 
the gas region then bsing the volume of the 
bottle above the liquid. However, when bottles 
wf this construction arc tilted beyond a certain 
critical angle dependent on the quantity of 
45 liquid in the baiitle, the liquid ihas tended to 
flood the gas vents and thus prevent or inhibit 
the passage of gas from the gas region to the 



mixing zone when ithe botide is squeezed.. In 
the most common form of botde employed in 
the past, the boMe was about half full at maxi- 50 
mum and the nozzle was symmetrically dis- 
posed on the shoulder of the bottle. If such 
a batitle was tilted beyond the critical angle, 
the gas venits would flood and the efficient 
operation of the totlde would be prevented 55 
since the liquid would, emerge as a series of 
■spurts or as a continuous jet when the bottle 
was squeezed. 

According to the present invention there is 
provided a squeeze-fcotlde of the land referred 60 
to which has a neck, shoulder portion, side 
walls and iba«e and which is divided into an 
upper -chamber and lower chamber by a divid- 
ing ^ barrier, and when the bottle is in an 
upright position, the entry end of tihe gas pas- 65 
sage 'being within the lower chamber adjacent 
to said shoulder portion. 

It will of course be understood that al- 
though the squeeze-bonde of this invention has 
been defined with reference to 'the liquid level 70 
when ithe bottale contains liquid, the invention 
also includes die squeeze-bottle when empty. 

The improvement provided by this inven- 
tion is most apparent when the nozzle is cen- 
trally disposed on the shoulder of the botde. 75 
The problem of the air passage being flooded 
is not so severe with bottles having offset 
nozzles, but nonetheless the present invention 
can beneficially be applied to such bottles 
since the permissive angle of tilt is still in- 80 
creased. 

The gas employed in battles of the present 
invention is preferably air. 

The dividing barrier may be positioned in 
the neck portion with a liquid carrying pipe 85 
passing seallkgly through the barrier an com- 
municating with a mixing zone ajacent to the 
spray orifice in die neck portion. In such a 
case, the barrier will divide the bottle into an 
upper chamber above 'the barrier in the neck 90 
of the bottle and ta lower chamber below the 
barrier which will contain the liquid and the 
bulk of tihe gas, normally adr, when the bottle 
is filled ready for use. With this construction 



2 



10 



15 



20 



25 



30 



55 



45 



50 



a tece-nd pip; may be provided prising 
- drroagh die barrier and communicating. on one . 
lide with die gos region In die lower chamber 
and on die ether side with die upper chamber, 
and a gas vtr.t or vent* may be yss&.'idzd 3 ink- 
ing die mixing zene w:-h die upper chamber. 
The cas nassage is then constituted by the 
combiiiodSn of die second pipe, die upper 
ehoaiiber and ike go 3 vent or vtcv;. 

Alternatively, htttead of a tetond pipe, a 
'■su-tr/-:;- >hap;d conduit enn be provided in the 
burner iiridf. 

In cne preferred embodiment of this Inven- 
tion, the liquid-carrying pipe has iu entry end 
in die angle between the La?e and bide walls, 
and the gas- carrying passage boo Its enry end in 
die ir-posite angle^between the ifccuider por- 
tion -and side tvaih. Th; Iciigdu and po-iiion? 
pf ihe pipe u;td j2>;:irryii:g po::ag.e may be 
■*o aii.""i?ed in reiauon f; -he depth the 
liquid in "the beuie when in mi thot die bottle, 
when oentalning a certain vol nine of liquid., 
cannot be held in position, where th? e;i d 
cf die pipe and ga?-c:UTying psioage are simul- 
taneously below the surface cf the liquid. 

A prileired embodiment cf the mventko 
will new be described with reference t:.- ihe 
accemper-ying drawings therein: — 

Figure 1 depicts cne type of t-queerre bolde 
in v.- e -ericr re thh invonden. 

Fiy".. 2 Co b;::ie Figure 1 in 

treble r::"dc:i. 

"•"y— e 3 -I\n:a? o "ree^e-crtde r^vordisg 

,ke en: invention in one of ;tr ';mbo::i- 
■nor". 

I-^iire 4 ocykts cdnJitr type cf bottle in 
uceordartce with the preterit invention. 

.Figure 5 illustrates the preferred bo: tie of 
the prteen- kivendodi. 
Figures 6 and 7 illustrate howdie bottle of 
e 5 can be u::-:l hi any portion. 

lirst to Figures 1 and 2 cf the 
aceoa?oonymg drawings it can be seen diat 
the previously employed squeeze-bottles '10) 
consists :! of a neck norticn 11% a body seriio-n 
'12, and a bare '13). A nozzle v.t.s tightly 
fitted :a the neck 11". The nettle 
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a::3 ' a -licui:--- 
wedged In 
adjace.it to the oriiice 
(17) allowed the passage 
air, from die bottle interior tc 
-dee versa. A mirdng zone (13) 
wa- located between die end cf the pipe (16) 
and die orifice (15). The pipe (16) generally 
terminated below the surface of die liquid (19) 
in the b e item comer (20) of the bottle. 

The principle cf operatic:! cf die hcl^ie is 
quite £i;iip2e. Yvhea tiie bride ir squeezed, die 
air prersiire m the bottle inerc^.ris ana the air 
io forced tlirough the air pr.;^i.{ze (17) and out 
of the orifice (15). Since *die" diineasions of 
the criiiee and air passage are small 5 die expul- 
sion of air is net immediate, and the residual 
air pressure in die bottle ferces die liquid up 



p'pe \16 and into die mixing zone IS". The 
..liquid and air are thu*. nri:;e:1 i.i z f j:t; J '10\ and 
then forced out through the oriiice * A 5 . the 
liquid/air mhzrure iheroby emerging as a'ipray 
cf liquid droplets. 70 

Per efficient epera:ij;i it can be readily Feen 
that more air im::t ti prerent in :J:e bottle 
ilian cruld be expelled by one s*qe::ze of die 
bttde. If not. the liquid venld rise up to the 
livel cf the :ur p.iv r agi H riTtd liquid would 75 
be ctrpdied from the orifice as a^jet; not a 
^prav. Apart frcni riif £ con:iderat::n ; die prior 
bi>tdc5 suffered from a tendency to malfunc- 
tion, a* illustrated in Figure 2. It can be seen 
from Figur: 2 thac if "the bottle were lilted SO 
beyond a ceri.iin r.:i?le 5 the angle being de- 
pendant on the vo;u;?r; of liquid and the 
Clonic ;rv c~ die bttde- die air pa^rme would 
be fJrcdod by rh.: liquid. The Jiquiol would 
then c:^ie:^e 0 5 x cer.dnuou; ^et or e: a ccrit^- 85 
of spiu-t:-, depending on hew far the air passage 
wa^ bio :l^d. 

i hi:, invenden allows a bottle to be tilted, 
in at least one direction, to a greoter angle be- 
fore malfunctioning, dian ; : . ^iinilar bottle cf 9?* 
the prior art having the iame volume of liquid 
di erein. 

Tb.uf Figure 3 cf the accompanying draw- 
ing- depicts one embodiment of a bottle ir. 
r.icordcnee with the present imvurion. It can 95 
b:* :'en d:at ihe boitle 210 comi-ts of a nick 
mrdon 211 . a bod" portion 212. a shoulder 
: 22^; a" bo : e 21*'. cotrej:?o;::Hag to ihe 
relent LK-idoni; of Fi^L-te 1. Aryin, a 
:too:/:ie 2*4* is eighth- liLied i:: ±: reek of i.hc 100 
botde. The iv.-^tTle hai nn orifice 215; and 
a liquid cariyirg pipe 216. wedged in the 
ncirzie adjaeent "to the orifice "215,. An air 
vrnc '217 U v^ovided alemjiide die end of 
pipe ; 216 imi a mixing zone 21s; b lefr 10: 
benvecii the end of me pipe 216; and the 
nozzle orifice 215 . The liqu'd carrying pipe 
'216; has an entry end 22? . It will be noted 
th-r.r 5 " ;o far. the coir- traction of ihe squeeze - 
bottle li similar to dtat of die boude of Figure lit 
1. In co:r.:rai-c to Fiz^tr^ 1, however, the bottle 
of Fi^re 5 ho: a borricr 22T v.-- -I-red sei!- 
w in th; iteelt cf the be ttle. The barrier 
.-.,x, divide^ die bc tde ittio an upper chamber 
"222 : which holds onb* air and a lower II! 
chamber :223' which holds air and liquid 
(219). The pipe CIS) pesse? seaJingly through 
the barrier* (221) at a point (224) near die 
w?.li cf the neck of the bottle and a conduit 
'225) is formed in the barrier linking the upper 120 
chamber (222) and the lower chamber (223). 
The entire air pasrage i- cenidtuted by the 
a : r vent 227; die upper chamber (222) and 
die candid:: ''22r\ J;: h:.i nn entry <22~\ 

It con be seen that 'die arrangement de- 125 
rerlbed above has the effect of moving the 
entry end of die ah 4 passage furdier from the 
longitudinal axis of the botde than is the case 
in die bottle of Figure 1. It will therefore be 
immediate!}" apparent that die bottle can be 130 
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tilted further in one direction (to the left as 
the battle is drawn in Figure 3), than the horde 
of Figure 1 without the liquid flooding the 
air passage, providing the volume of liquid is 

5 the same ! in both cases. Basically, it seems that 
the reason for diis improvement is that die 
air intake cf the gas passage has been extended 
by including the upper chamber (222) and die 
conduit (225) in the gas train, and the air in- 

10 .take end (227) c.f die gas passage has been 
positioned so that as the bottle is tilted die 
mixing zone (2 IS) drops below the liquid level 
before the air intake end of the conduit (225) 
does so. 

15 Figure 4 shows a construction identical to 
that of Figure 3 except that an extension pipe 
(326) is fitted in the horizontal part of conduit 
(325), thereby extending the air passage even 
further. Clearly this construction will alow a 

20 greater operable degree of tilt than the cos- 
s .ruction of Figure 3. 

In Figure 5 the conduk in the barrier is 
constituted by a second pipe (425) having an 
approximately right angled bend. The pipe 

25 (425) terminates in the top corner (427) of 
the bottle between the shoulder and die side 
walk. Here again it will be noted that the 
operable degree of tilt fcr a given volume of 
liquid is much greater than die construction 

30 of Figure 3. 

However, as mentioned above, the construc- 
tion of Figures 3 and 4 can only be effectively 
Tilted in one direction i.e. to the left as shown 
in the drawings. In die other direction, die 

35 air passage would soon be immersed below the 
surface of the liquid as the botde was tilted. 
With the construction of Figure 5, the lengths 
of the two pipes (416 and 425) can be so 
varied that there are fewer positions for a 

40 given volume of liquid in which the ends of 
the pipes in the lower chamber are simultane- 
ously submerged below the surface of the 
liquid. This is illustrated in Figures 6 and 7 
where it can be seen that if the air intake pipe 

4> (425) is immersed the liquid-carrying pipe 
(416) is clear and the roles of tire "two pipes 
are_ reversed. 

It will b; realised that wi'ih all the embodi- 
ments of die present invention, there are cer- 

50 tain combinations of liquid level, pipe posi- 
tioning, and angle of tilt cif ;rhe bottle, where 
the liquid entry end and gas entry end may 
simultaneously be below the level of the liquid. 
However it will also be clear ithat for any given 

53 construction within the scope of the present 
invention tihere are only a very few such posi- 
tions and even in such cases if the bottle is 
agitated even to a small extent, one or other 
of the entry ends will be uncovered at any 

60 given time. 

Although the invention has been described 



with reference to squeeze-botdes having the 
particular shape shown, various other shapes 
may be employed. Likewise, various materials 
may be employed in the fabrication of the bot- 65 
tie, provided =they are resilient enough to per- 
mit the bottle to be squeezed. The dimen- 
sions of the several components of the bottle 
can be varied within wide limits depending 
on -the intended application of the bottle. For 7( 
example the fineness of the spray can be con- 
trolled by varying the size ttf die nozzle orifice. 

The squeeze-bottle of 'this invention may oe 
used to contain virtually any liquid which is 
to be delivered in the form of a spray. It is 7f 
particularly suitable for such toiletry products 
as deodorants and shampoos. 

WHAT WE CLAIM IS : — 

1. A squeeze bottle of the kind which is 
adapted to contain a liquid in a liquid region C 
and a gas in a gas region and which is operated 

by squeezing the bottle to produce an increase 
in gas pressure in die gas region which causes 
liquid to be forced from the liquid region 
through a pipe to a mixing zone, and simul- 
taneously causes gas to- be forced through a gas 
passage to the said mbnng zone, and causes 
the thus produced mixture of gas and liquid 
to be forced from said mixing zone 'through 
a spray orifice in the battle, the liquid thereby 90 
emerging in the form of a spray, which bottle 
has a neck, shoulder portion, side walls and 
base, and which is divided into an upper 
chamber and a lower chamber by a dividing 
barrier, and when 'the bottle is in an upright 95 
position, the entry end of the gas passage being 
within the lower chamber adjacent to said 
shoulder portion. 

2. A squeeze botde, as claimed in claim 1, 

in which botde the spray orifice communicates \qq 
with die upper chamber via die mixing zone, 
the liquid carrying pipe passes sealingly 
through the barrier and communicates with the 
mixing zone and the gas passage is constituted 

b} ;-> .... i° 5 

(i) a gas carrying conduit or pipe passing 
sealingly dirough the barrier^ communicadng 
on one side with the upper chamber and on 
the other side with the lower chamber in die 
region adjacent to the shoulder portion; no 

(ii) the upper chamber; and 

(i'ii) a gas vent linking the mixing zone with 
the upper chamber. 

3., A squeeze botde as claimed in claim 1 
cr claim 2 wherein the liquid-carrying pipe 115 
has its entry end in the angle between the base 
and _ side walls and the gas-carrying passage 
has its entry end in the opposite angle between 
the shoulder anid side walls. 

4. A ^squeeze bofltle as claimed in Claim 1, 120 
substantially as hereinbefore described with 
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reference to and as illustrated in any one of RONALD SA1ITHER, 

Figures 3, 4, or 5 of the accompanying draw- ' Agent for the Applicants 

i nfTS - " Chartered Patent Agent. 
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